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Remediation of Recycled Glass Waste 

The present Invention relates to a flowing screed, for example an anhydrite or alpha- 
hemihydrate calcium sulphate based flowing floor screed, a cementitlous flowing 
floor screed or a blended cementitlous flowing floor screed comprising recycled 
waste glass sand for the construction of floating, unbonded and bonded screeds. In 
addition the invention relates to a mediod for the production of screeds and a 
method of the remediation of recycled glass waste via the production of any of the 
above flowing screed types In either bagged format or through deliver/ to site In 
bulk. 

Within the context of this specification the word ^comprises" Is taken to mean 

^Includes, among other things". It Is not Intended to be construed as "consists of 
only^. 

A flowing screed is one which can be pumped or poured and comprises a mbtture of 

cement/s, aggregate/ sand and water, calcium sulphate aggregate/ sand and water 

applied to a eg concrete slab, insulation board or over underfloor heating etc to give 

a smooth surface finish. Known screeds of this type are ISOCRETE GYVLON TM 

supplied by Isocrete, LAFARGE GYVLON and AGIUA SCREED supplied by Lal^i^e 

RMC READY-SCREED SUPAPLO supplied by RMC and TARMAC TRUFLOW supplied by 
Tarmac. 

An ever Increasing volume of glass waste Is resulting In considerable pressure on 
available land fill space. In view of this, considerable pressure b being exerted to 
dean up environmental problems associated with the disposal of glass and one 
process that has been developed to reduce this pressure fs a process Involving the 
recycling of waste glass. In this recycling process the waste glass Is generally 
subjected to cnjshing, washing, grading and sieving to provide a glass sand.' 

The process however suffers from the disadvantage that the residue glass sand 
must then be disposed of. At present this Is achieved by Incorporation Into tannac/ 
ashphalt and roadflll sub-base materials, clearly, other methods of disposal are 
desirable. 
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Therefore, a need exists for a process for the remediatton of recycled glass waste to 
produce a product which Is environmentally stable. In addition there Is a need for a 
new product comprising recycled glass, waste which is environmentally stable. 

The present Invention addresses or reduces at least one of the problems set out 
above. 

« 

It has now been found that screed production Is one possible method of remediation 
and encapsulation of the waste glass material within an Inorganic matrix resulting In 
an non-contamlnating stable product. Advantageously, i^e prx)cess eliminates the 
need for landfill disposal of the waste glass and reduces the need for mined or 
quarried natural materials to be used. 

consequently, ,„ a fln* aspect the present invent-on provides a screed comprtslna 
recycled glass waste. h my 



, " « ^ =«"<""9 to tne .nventlon comprises e 

recvded glass waste sand rssrdue. Preferably, an embodiment of «,e sc^ 
compnses 10% to 80% by weight of the recycled glass waste sand residue. More 
P^fe^bly an embodiment of the screed comprtses 20% to 70% by weight of the 
recycled glass waste sand residue. This provides the advan,.ge tt,at the 
Of = lower spedllc gravity than convenfona. sand floats more ea^.y m L 1^ 
floor screed suspension than conventional sands and or aggregates. 

11^'! an embodiment o, a saneed .a»n«ng to the InvenBon comprises recycled 

o^of <Lr " """""^ "■"'-"^""V Pi^ferably comprising etLst 

one Of C^loum Sulphate, Portland Cement, High Alumina Cement, Calcium Sulpho- 

~,on Of t«,o or more thereof. PreferabV an embodiment of the scL 
compnses recycled glass waste combined with to 90% by weight of a powder 
binder or slurry prefera^^y composing at teas, one of Caldum Sulphate, 4rtland 
cement. High Alu^^ina , Cement, CalCum Sulpho-Alumlnate Ceme^, s,l,« 
umestone Powder, PulveHsed Foel Ash or a comblnaadrt of two or mo,^tS^ 



P58374L 
) 

3 

w 

Preferably an embodiment of the screed comprises recycled glass waste combined 

« 

with 30% to 80% by weight of a powder binder or slurry preferably comprising at 
least one of Calcium Sulphate, Portland Cement, High Alumina Cement, Calcium 
Sulpho-Alumlnate Cement, Silica Fume, Limestone Powder, Pulverised Fuel Ash or a 

* • 

combination of two or more thereof^ 

* 

Preferably the caldum suiphate b selected from at least one of alpha hemihydrate, 
beta hemlhydrate, anhydrite or a corablnation of two or more ther«)f. 

Preferably the cement is selected from at least one of Portland Cement, High 
Alumina Cement, Calcium Sulpho-Alumlnate Cement or a combination of two or 

more thereof. 



Preferably, an embodiment of a screed according to the present Invention comprises 
a mixture of High Alumina Cement and Portland Cement. Preferably this 
embodiment of the screed comprises from about 10% to about 90% high alumina 
cement and from about 1% to about 20% Portland cement. More preferably this 
embodiment of the screed comprises from about 20% to about 80% high alumina 
cement and from about 5% to about 15% Portland cement. 

9 

Preferably, an alternative embodiment of a screed according to the present Invention 
comprises a mixture of Calcium Sulpho-Alumlnate Cement and Portland Cement. 
Preferably this embodiment of the screed comprises from about 10o^ to about 90% 
Calcium Sulpho-Alumlnate and from about 1% to about 20% Portland cement. More 
preferably this embodiment of the screed comprises from about 20% to about 80% 
Calcium Sulpho-Alumlnate and from about 5% to about 15% Portland cement. 

Preferably, an embodiment of a screed according to the Invention additionally 
comprises caldum suplhate. Preferably, this embodiment of the screed comprises 
from about 5% to about 50% alpha-hemlhydrate plaster, beta-hemihydrate plaster 
and/or anhydrite. More preferably, this embodiment of the screed comprises about 
40% alpha-hemlhydrate plaster and/or anhydrite. 
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Preferably an embodtment of a screed according to the present Invention comprises 
a limestone powder filler. More preferably, this embodiment of the screed comprises 
about 10% to about 40% limestone powder filler. 

Preferably an alternative embodiment of a screed according to the present Invention 
comprises a pulverised fuel ash powder filler. More preferably, this embodiment of 
the screed comprises about 10% to about 35% pulverised fuel ash powder filter. 

Preferably an alternative embodiment of a screed according to the present Invention 
comprises a silica fume powder filler. More preferably, this embodiment of the 
screed comprises about 5% to about 20% silica fume powder filler. 

Preferably, an embodiment of a screed according to the Invention comprises a 
reorder to retard, the cement hydration or calcium sulphate set time thereby 
extending the pot-life of the flowing screed . Preferebly the retarxier comprises at 
least one of citric acid, tartaric acid, boricacid, sodium gluconate, Rochelle salt, tri- 
sodU,m Ctrete, sodium tri-polyphosphate or a combination of two or more thereof 
Preferably, an embodiment of the screed comprises 0.025% to 2.0% by weight of 
the retarder^ Mor^ preferebly, an embodiment of the screed comprises 0.05% to 
1% by weight of the ret^rder. More preferebly, an embodiment of the screed 
comprises 0.2% to O.SVo by weight of the retartler. 

* 

Preferably, an .mbodlment of a screed according to the present InvenHon compmes 

rj^rrr Of the cement or calcium sulphate matertab. 

Pr^erably the accelemtor comprises at least one of lithium carbonate, sodium 
«rbo^te, aluminium sulphate, phosphate salts or a combination of t«,o or mo™ 
thereof. Preferably, an embodiment of the screed comprises 0.025% to 2.0% by 

™ tT.lT'"''"'- ^ «"">°~ »f the screed comprises 

0.025 ^ to 1% by weight of the acceleretor. Mo« p«fe«b,y. an embodiment of ,i» 

so^d comprises 0.2% to 0.8% by weight of the accelerator. This provides the 
advantage that the cements and/or caldum sulphates will hydrate or see rapidly 
once retardation has ceased. iwoiy 
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Preferably, an embodiment of a screed according to the present Invention comprises 
a plastlclser. Preferably the plastldser comprises at least one of melamlnes, llgno- 
sulphonates, caseins or a combination of two or more thereof whfch enhance the 
flow characteristics of the flowing floor screed without having to add excess water. 
Thus, reduced amounts of water can be used and/or excess water can be avoided. 
Preferably ah embodiment of the screed omprlses 0.02% to 2.00% by weight of the 
piasticiser. More preferably, an embodiment of the screed comprises 0.1% to 0.8% 
by weight of the piasticiser. l^lore preferably, an embodiment of the screed 
comprises 0.2% to 0.5% by weight of the piasticiser. 

Preferably, an embodiment of a screed according to the present Invention comprises 
a liquid and/or powdered organic polymers. Preferably the liquid and/or powdered 
polymers comprise at least one of organic polymers, co-poiymere, ter-polymere or a 
combination of two or more thereof which Improve surface abrasion, bond strength 
to substrates and aggregate and or sand suspension. Preferably, an embodiment of 
the screed comprises 1% to 5% by weight of the liquid and/or powdered organic 
polymer. More preferably, an embodiment of the screed comprises 2% to 4% by 
weight of the liquid and/or powdered organic polymer. More preferably, an 
embodiment of the screed comprises 3% by weight of the liquid and/or powdered 
organic polymer. 

In a second aspect the Invention provides a method for production of a screed 
according to a first aspect of the Invention which comprises the steps of mbdng the 
confiponents in the required amounts. 

Preferably, an embodiment of the method includes the steps of keeping the powder 
binder or slunry components separate from the glass sand until, the screed Is 
required and then mixing the components on site directly before applying the 
flowing screed to a floor substrate or of first combining the components and mixing 
them either on site or off site In a bulk ready-mix truck or ready-mix pump truck 
before applying the flowing screed to a floor substrate surface. 

In a third aspect the Invention provides a method for remediation of recycled glass 
waste which comprises the steps of crushihg, washing, sieving and grading of waste?^ 
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glass to produce a sand residue as a component in the production of a flowing 



Additional features and advantages of the present invention are described In, and 
will be apparent from, the description of the presently preferred embodiments which 
are set out below. 

For the purposes of darity and a concise description features are described herein as 
part: of the same or separate embodiments, however it will be appreciated that the 
scope of the Invention may Include embodiments having combinations of all or some 
of the features described. 

Example l 

in a preferred embodiment a flowing screed accorxttng to the invention comprises 
lOo/o to 800/0 by weight of recycled glass waste sand residue, 20% to 90% by weight 
alpha hemlhydrate plaster, 0.025% to 2% by weight by weight retarder and 0.02% 
to 2.00% by weight of plastidser. 

Example 2 

in an alternative preferred embodiment a screed according to the Invention 
comprises 10% to 80% by weight of recycled glass waste sand, 20% to 90% by 
weight anhydrite and 0.025% to 2.00% by weight accelerator and 0.02% to 2 00% 
by weight of plastidser. 



Example 3 

in an alternative prefen-ed embodiment a screed according to the invention 
comprises 10% to 80% by weight of recycled glass waste sand, 20% to 90% by 
weight Portrland cement. 

Example 4 

in an altemattve prefarad embodlmart a screed aecordlns to the tnvenaon 
compriaas 10% Co 80% by weight of recyded alass waste sand, 10% to 80% by 
weight hiBh alumina cement, 10% to 3S% by weight limestone powder filler, 1% to 
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20% by weight Portland cement, 5% to 15% by weight faefca-hemihydrate plaster 
and/ or 5% to 15% by weight anhydrite, 0.025% to 2% by weight accelerator, 
0.025% to 2% by weight retarder, and 0.020% to 2% by weight plastlciser. 

Example 5 

In an alternative prel^rred embodiment a screed according to the invention 
comprises 10% to 80% by weight of recycled glass waste sand^ 10% to 80% by 
weigiTt high alumina cement, 10% to 35% by weight limestone powder filler, 1% to 
20% by weight Portland cement, 5% to 15% by weight beta-hemlhydrate plaster 
and/ or 5% to 15% by weight anhydrite, 0.025% to 2% by weight accelerator, 
0.025% to 2% by weight retarder, 0.020% to 2% by weight plastlciser, and 1% to 
5% by weight liquid and/ or powdered organic polymer. 

Example 6 

In an alternative preferred embodiment a screed according to the Invention 
comprises 10% to 80% by weight of recycled glass waste sand, 10% to 80% by 
weight calcium suiph-alumlnate cemeni:, 10% to 35% by weight limestone powder 
filler, 1% to 20% by weight Portland cement, 5% to 15% by weight beta- 
hemihydrate plaster and/ or 5% to 15% by weight anhydrite, 0.025% to 2% by 
weight accelerator, 0.025% to 2% by weight retarder,. 0.020% to 1% by weight 
plastlciser, and 1% to 5% by weight liquid and/ or powdered organic polymer 

Example 7 

In an alternative preferred embodiment a screed according to the invention 
comprises 10% to 80% by weight of recycled glass waste sand, 10% to 80% by 
weight high alumina cement, 10% to 35% by weight limestone powder filler, 1% to 
20% by weight Portland cement, 5% to 15% by weight beta-hemlhydrate plaster 
and/ or 5% to 15% by weight anhydrite, 5% to 20% silica fume, 0.025% to 2% by 
weight accelerator, 0.025% to 2% by weight retarder, 0.020% to 2% by weight 
plastlciser, and 1% to 5% by weight liquid and/ or powdered organic polymer. 

Example s 

^n an alternative preferred embodiment a screed according to the Invention 
corifiprises 10% to 80%^y'%€ilght of recycled glass waste sand, 10% to 80% by 
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weight caldum sulph-alumlnate cement, 10% to 35% by weight limestone powder 
filler, 1% to 20% by weight Portland cement, 5% to 15% by weight beta- 
hemihydrate plaster and/ or 5% to 15% by weight anhydrite, 5% to 20% sUIca 
fume, 0.025% to 2% by weight accelerator, 0.025% to 2% by weight retarder, 
0.020% to 1% by weight plastJclser, and 1% to 5% by weight liquid and/ or 
powdered organic polymer 

It should be understood that various changes and modifications to the presently 
preferred embodiments described herein will be apparent to those skilled In the art. 

Such changes and modifications can be made without departing from the spirit and 
scope of the present Invention and without diminishing Its attendant advantages It 
Is therefore Intended that such changes and modifications are covered by the 
appended claims. ^ 



( 
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Claims 



X. A screed comprising recycled glass waste or a recycled glass waste sand 
residue. 



2. 



3. 



A screed according to claim 1 which comprises 10% to 80% by weight of the 
recycled glass waste sand residue. 

A screed according to claim 1 or 2 which comprises at least one of calcium 
sulphate, Portland Cement, High Alumina Cement, Calcium Sulpho-Alumlnate 
Cement, limestone powder, silica fume, pulverised fuel ash or a combination 
of two or more thereof. 



4. 



7. 



8. 



A screed according to claim 3 which comprises 10% to 90% by weight of at 
least one of Calcium Sulphate, cement, plaster or a combination of two or 
more thereof. 

A screed according to claim 4 wherein the calcium sulphate is selected fmm at 
least one of alpha hemlhydrate plaster, beta hemlhydrate plaster, anhydrite 
or a combination of two or more thereof. 

A screed according to claim 4 wherein the cement Is selected from at least 
one Of PortJand Cement, High Alumina Cement, calcium Sulpho-Alumlnate 
Cement, silica fume, pulverised fuel ash or a combination of two or mor^ 
thereof. 

A screed according to claim 6 which comprises a mb^ture of High Alumina 
Cement and Portland Cement. 

A screed according to claim 7 which comprises from about 10% to about 80% 
high alumina cement and from about 1% to about 20% Portland cement. 




^creed according to claim 6 which comprises a mixture of Calcium Sulpho. 
Alumlnate Cement and PoriJand Cement. 



VAX FiLimr 
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.10. A screed according to claim 9 which comprises from about 10% to about 80% 
Calcfum Sulpho-Alumlnate and from about 1% to about 20% Portland 
cement. 

11. A screed according to any preceding claim which addlOonally comprises beta- 
hemihydrate plaster and/or anhydrite. 



12. 



A screed according to claim H which comprises from about 5% to about 50% 
beta hemihydrate plaster and/or anhydrite. 



13. A screed according to any preceding claim which comprises a limestone 
powder filler. 

14. A screed according to claim 13 which comprises about 10% to about 35% 
limestone powder Alien 

15. A screed according to any preceding claim which comprises a pulverised fuel 
ash powder filler. 

16. A screed according to claim 15 which comprises about 10% to about 35% 
pulverised fuel ash powder fliler. 

17. A screed according to claim 15 which comprises about 5% to about 20% silica 
fume powder filler. 

18. A screed according to any preceding dalm which comprises a retarder for 
retarding the cement hydration thereby extending the pot-Hfe of the flowing 
screed. 

19. A screed according to claim 18 wherein the retarder comprises at least one of 
crtr.c acid, tori:aric acid, boric acid, sodium gluconate, Rochelle salt, tri-sodlum 

.^^J"^^^^^' s^'^'""^ tri-polyphosphate or a combination of two or more thereof 
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23. 



24. 



25, 



27. 
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20. A screed according to dalm 18 or 19 wherein the screed comprises 0.025% to 
. 2.0% by weight of the retarder. 



28. 



A screed according to any preceding dafm which comprises an accelerator for 
promoting hydration of the cement or caldum sulphate materials. 



one 



22. A screed according to dalm 21 wherein the accelerator comprises at least 

of lithium carbonate, sodium carbonate, aluminium sulphate, phosphate salts 
or a combination of two or more thereof. 



A screed according to claim 22 wherein the screed comprises 0.025% to 2.0% 
by weight of the accelerator. 

A screed according to any preceding dalm which comprises a plastldser. 

A screed according to claim 24 wherein the plastldser comprises at least one 
Of melamines, llgno-sulphonates, caseins or a combination of two or more 
thereof which enhance the flow charartertstlcs of the flowing floor screed 
without having to add excess water. 

26. A screed according to claim 24 or 25 wherein the screed comprises 0.02% to 
2.00% by weight of the plastldser. 



A screed according to any preceding dalm which comprises a liquid and/or 
powdered organfc polymer. 

A screed according to daCm 27 wherein the liquid and/or powdered polymers 
comprise at least one of organic polymers, co-polymers, ter-polyme,^ or a 
combination of two or more thereof which Improve surface abrasion, bond 
strength to substrates and aggregate and or sand suspension. 

29. A screed according to claim 27 or 28 wherein the screed comprises 1% to 6% 
by weight of the liquid and/or powdered organic polymer. 
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30. A method for production of a screed according to any one of claims 1 to 29 
which comprises the ^eps of mixing the components in the required 
amounts. 

31. A method according to claim 30 which includes the steps of keeping the 
components separate until the screed Is required and then mixing the 
components on site dIrecUy before applying the flowing screed to a floor 
substrate or of first combining the components and mixing them either on 
site or off site In a bulk ready-mtx truck before applying the flowing screed to 
a floor substrate surface. 

32. A method for remediation of recycled glass waste which comprises at least 
one of the steps of crushing, washing, sieving and grading of waste glass to 
produce a sand residue as a component in the production of a flowing screed 
or a combination of two or more therof. 

33. A screed as described herein with reference to the accompanylng examples. 
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Abstract 

Remediation of Sewage Waste Incinerator Residue 

A screed for applying to eg a concrete slab, etc to give a smooth surface finish 
comprises recycled glass waste sand residue. In a preferred embodiment the screed 
comprises 10% to 80% by weight of the sand residue coated with incinerated 
sewage waste. A method for production of a screed is described as well as a method 
for remediation of recycled glass waste. 
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